Ultrastructural abnormalities and loss of myelinated fibers in the corpus callosum of demyelinated mice induced by cuprizone.
It is now accepted that white matter abnormalities play an important role in demyelinating diseases and a wide range of psychiatric disorders. Experimental demyelination (especially induced by cuprizone) has been investigated extensively. However, details regarding demyelination and ultrastructural changes of myelinated fibers have not been previously reported. Therefore, we determined the extent of demyelination using quantitative stereology. Mice exposed to cuprizone in the current study showed abnormal anxiety-like behavior without impaired spatial learning or memory. The myelinated fibers in whole corpus callosum of mice exposed to cuprizone showed extensive myelin deficiencies and occasional axonal injuries. The total length of the myelinated fibers in whole corpus callosum of mice exposed to cuprizone was significantly decreased by 45% compared with control mice. The loss of myelinated fibers was mainly due to the marked loss of the fibers with a diameter of 0.4 to 0.8 μm. The g-ratio of the myelinated fibers in the corpus callosum of mice exposed to cuprizone (0.69 ± 0.02) was significantly decreased compared with control mice (0.76 ± 0.02). These results might help us to further understand the role of white matter abnormalities in demyelinating diseases or a wide range of psychiatric disorders. © 2016 Wiley Periodicals, Inc.